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ABSTRACT
Li, Li M.S., Department of Economics, Wright State University, 2005.
A Study of Labor Market for Registered Nurses: Wage, Job Satisfaction and the Labor
Force Withdrawal.
This paper examines the factors that explain differences in earnings among RN’s.
In addition, it also looks at the factors that determine the level of job satisfaction among
RN’s and examines the factors that determine the probability of leaving the nursing
profession. The analysis of RN wage rates shows that nurses who have a 4-year college
degree receive a wage premium. However, the results also show that the premium is
reduced for nurses who are employed in hospitals. This finding is consistent with the
hypothesis that nursing wages are subject to monoposony power in a hospital setting. In
fact, the reduction in the wage premium has increased over time which suggests that
monopsony power has increased. The analysis of job satisfaction and of the probability
of leaving the nursing profession reveal that subjective variables like job satisfaction
contain useful information for predicting and understanding individual behavior. Job
satisfaction is the most important variable in predicting the probability that a nurse will
leave the nursing profession. Together these results suggest that the nursing shortage can
be alleviated by policies that will result in higher wages for nurses as well as policies
aimed at redesigning nurses’ jobs to give them a higher level of satisfaction.
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I. Introduction
Nurses are frontline workers in the health care industry. According to the Bureau
of Labor Statistics, close to 11 million people are employed in the healthcare system,
which comprises nearly 9 percent of the total civilian workforce. Of this total, about 2
million are nurses with various levels of training and certification. This makes nursing
the largest category of employees in the healthcare system. In slightly less than 40 years
(from 1965 to 2004) the number of registered nurses has expanded from 621,000 to
2,311,970.* Nurses traditionally have been employed in doctors’ offices and in hospitals.
Increasingly, they are finding alternative clinical and administrative employment
opportunities in areas, such as insurance claim administration, case management, quality
assurance, and healthcare administration. Like professionals in other fields, nurses are
concerned about a wide rage of workforce issues, such as compensation, employment
opportunities, and job satisfaction, which affect their job performance and patient
outcomes. The labor market decisions of nurses directly affect the quality and quantity of
health care provided to patients.
Recently policy makers have recognized the necessity to keep adequate numbers
of productive nurses. National programs on nursing education and training, personal
development, recruitment and retention policies are main concerns for action.2 This

1 This information comes from the website of Bureau of Labor Statistics at
2 This information comes from The Labor Market fo r Nursing: A Review o f the Labor Supply Literature.
Antonazzo et al.2003. Health Econ. 12: pp.465-78.
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paper analyzes three labor market issues facing the nursing profession. First, this paper
examines the factors that explain differences in earnings for nurses. In particular, the
paper analyzes how education affects earnings for RN’s and looks whether the impact of
education on earnings has changed over time. Second, this paper examines how factors
such as education, work experience and specialization affect job satisfaction among
RN’s. Finally, this paper looks at the factors that determine whether a nurse leaves the
nursing profession.
Section II provides a literature review, which begins with an overview of the
market for nurses. After presenting this overview the review of literature then examines
the nursing shortage and links the nursing shortage to the literature on the factors that
determine the earnings for RN’s, the level of job satisfaction for RN’s and the probability
of leaving the nursing profession. Section III describes the dataset and presents
descriptive statistics on the market for nurses. Section IV presents an analysis of the
determinants of nurse’s wages using the National Sample Survey of Registered Nurses
(NSSRN) from 1980 to 2000. The effect of nurse job satisfaction and probability of
leaving nursing is estimated in section V. The policy implications and conclusion are
discussed in section VI.
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II. Literature Review

A. Overview
1. Nursing Labor Market
The modem nursing profession emerged in the nineteenth century. After the
Second World War, the sudden increases of new diagnostic and therapeutic technologies
caused major investments, which in turn encouraged new hospital construction, health
care spending, and an increasing demand for nurses.
Cleland (1990) has conceptualized the nursing work force using a series of
concentric circles shown in Figure 1. He describes, the profession o f nursing as R N ’s
who are at the center of the nursing workforce.3 Professional nurses include most
nursing job categories such as nurse practitioner, clinical nurse specialist, consultant,
researcher, educator, and administrator. The occupation o f nursing (center and middle)
includes RN’s prepared in associate or technical nursing programs as well as licensed
practical nurses (LPN). The workforce o f nursing (all circles) includes not only
professional nurses, associate nurses and licensed practical nurses, but also assisting
personnel such as nursing assistants,
3

In the United States, completion of any of three different educational programs qualifies an individual to
take a licensing exam to become a registered nurse. The three programs are a two-year associate degree
(AD) earned at a community college, a three-year diploma certification (DIP) earned at a hospitalsponsored school of nursing, or a four-year baccalaureate degree (BS) earned at a college or university
(Booton & Lane 1985).
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Figure 1: The Framework of Workforce of Nursing4

aides, or orderlies who are not registered and are commonly trained on the job by the
institutions employing them.5
The outer border of the concentric circles is defined with a dashed line to indicate
that individuals are able to freely enter and leave of nursing employment at the assisting
level. The other two circles are represented by solid lines because licensure, regulations,
and professional considerations defined these groups.
Wage rates of nurses and other pecuniary (i.e. fringe benefit) and non-pecuniary
benefits (e.g. working condition) affect the supply of labor in the nursing labor market.
Factors affecting the supply of labor in the market for nurses are shown in Figure 2.

4 This information comes from The Economics o f Nursing, Virginia S. Cleland. 1990. Appleton & Lange a
Publishing Division of Prentice Hall.
5 This information comes from The Economics o f Nursing, Virginia S. Cleland, 1990, Appleton & Lange a
Publishing Division of Prentice Hall
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Figure 2: The Supple Side Influence of Nursing Labor Market6
Employed Nurses
O
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Figure 2 shows the stock of nurses and the different types of labor market
decisions that affect nursing labor supply. There two points of entry into the nursing
labor force: 1) new entrants, which include new graduates, and 2) potential returnees,
who can enter or exit nursing labor force. Two other major factors that affect the supply
of nurses are deaths and retirements both of which result in an outflow of labor from the
nursing labor force. The understanding of the labor supply may help us to predict the
impacts of different policy actions, which attempt to manage the flow of nursing services
or manage the stock of nurses.
The history of nursing is rooted in service, but the profession never gained the
independence and authority to improve that service (Cleland, 1990). The nursing
profession has been trying to enlarge educational programs and capacity to improve the
sophistication of its practice and research. However, as the women’s right movement

6 This information comes from The Labor Market fo r Nursing: A Review o f the Labor Supply Literature.
Antonazzo et al.2003. Health Econ. 12: pp.465-78.
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created more opportunities for all women, nursing became less attractive to women. It
also failed to draw men in large numbers. In addition, the beginning of managed care and
its constraints on hospital resources have made nursing less desirable.

2. Workforce Surplus and Shortage
An issue that is frequently discussed in the context of nursing labor markets is the
so call “nursing shortage.” Unfortunately, the nursing shortage has been defined in
different ways. One approach defines the nursing shortage based on need while the other
approach centers on whether the market for nurses is in disequilibrium.
The need-based approach is built on the concept of healthcare requirements. It is
popular among workforce planners specializing in healthcare workforce issues. It begins
with assembling a group of experts to provide an opinion on the healthcare needs of a
given population. These experts then estimate the quantities of the various types of
health services needed at a particular time.7 If the actual number of nurses is less than the
desired number, there would be a shortage. If the reverse is true, there would be a
surplus.
The need-based approach largely depends on experts’ opinions to determine how
large a healthcare workforce is required to keep the population healthy. The strength of
this approach is that the national workforce planning goals are consistent with the overall
health objectives for the entire country. It relates workforce planning and allocation of
human resources to measurable health outcomes. The major weakness of the need-based
approach is that it is based on experts’ options, which can not reflect the market needs in

7 This information comes from Economics and Nursing: Critical Professional Issues, Chang, Cyril F, Price,
Sylvia A, and Pfoutz, Susan K, 2001, F.A. Davis Company
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time. In addition, the need-based approach assumes that a workforce shortage is a labor
supply problem alone. The need-based approach recommends solutions are supply-side
oriented.
Economists define workforce shortage and surplus from market exchange.
Instead of asking experts to provide an opinion on the desirable numbers for particular
types of health personnel, economists rely on the concepts of demand and supply. An
economic shortage of labor happens when employers wish to hire more workers at a
certain wage level than there are workers willing to work for that wage (Chang et al,
2001). An economic shortage therefore is an imbalance between the number of workers
willing to work and the number of workers employers willing to hire at a certain wage
rate.
The economic approach regards the market as a mechanism for resource
allocation. This approach assumes that the market is efficient and price reflects full
benefit and full cost. The fluctuation of wage rates serves as a signal to potential workers
and employers to make adjustments that are consistent with their self-interests.
Moreover, the economic approach not only defines a labor shortage but also suggest
alternative solutions.

3. Nursing Shortage in the U.S.
During the 1980s, there were frequent reports of nursing shortages. A national
study performed in the early 1980s found that 23 percent of hospital had full time RN
vacancy rates between 15% and 30%, and 15 percent of hospitals had vacancy rates
above 30% (Beyers et al, 1983). More recently, a confluence of changes in the healthcare
system and in society has generated an increased demand for RNs. The changes include:
7

Almost 36 million Americans without health insurance changed to those currently
with insurance;
-

The substitution of less expensive classes of labor for more expensive classes nursing assistants for RNs;

- The beginning of managed care, since nurses are the most likely group to serve as
case managers in a managed care system.
-

As 78 million Baby Boomers age, the age groups who are the heaviest users of
healthcare, those 65 and over, are expected to increase;

-

The average age of nurses is 44. Most of them will retire in the next ten to fifteen
years;

-

Women have left nursing for other professions; men however have not been
attracted to the nursing profession.

-

Greater workloads and inadequate support systems, as well as shift work time
have resulted in dissatisfaction among nurses.8

Accordingly, changes in the healthcare system and the aging of the population in the U.S.
are expected to worsen the existing shortages of nurses. As a result, the nursing shortage
threatens the ability of the healthcare industry to deliver quality healthcare. The basic
causes of nursing shortages are supply-side based: inadequate compensation, undesirable
work schedules, lack of professional authority, and increasing alternative work
opportunities for young women (Antonazzo et al 2003). However, evidence for demand
side causes exits as well (Hirsh & Schumacher 1995, Nowak & Preston 2001, Lin 2002):

8 This information comes from Kimball, B., (May 31, 2004) "Health Care's Human Crisis - Rx for an
Evolving Profession" Online Journal o f Issues in Nursing. Vol. 9 No.2.
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monopsony power of hospitals and regulatory legislation, which dictates job content and
inhibits efficient substitution of healthcare labor.

B. Human Capital Theory: Return to Nursing Education
The current RN shortage is related to nursing’s monetary returns in general and
market returns to various types of RN education in particular. A number of studies that
explain returns to education are based on human capital theory (Mennemeyer & Gaumer
1983, Booton &Lane 1985, Link 1988). Human capital theory postulates that the
expenditure on training and education should be considered an investment. Investment
raises productivity and therefore results in higher earnings.9
Mennemeyer and Gaumer (1983) used 1977 NSSRN to estimate the determinants
of RN wages using ordinary least squares for individual nurses in three employment
settings: hospitals, nursing homes, and ambulatory care centers. Their results show that
baccalaureate nurses received a premium in both hospital and ambulatory care, but the
premium was quite small. In hospitals, baccalaureate nurses received a premium of $0.33
per hour, while in ambulatory care centers the premium was $0.74, both of which were
statistically significant at 99 percent level. The wage premium in nursing homes was not
statistically significant. Their analysis of RN wage rates shows that more highly
educated baccalaureate nurses are paid a premium when compared to associate degree
and diploma nurses, which may indicate that employers believe that there are
productivity differences among nurses based upon their educational credentials.
Mennemeyer and Gaumer conclude that after taking into account experience and job
requirements, employers pay only small differentials across education levels.
9 This information comes from web site at:

9

Booton and Lane (1985) drew a different conclusion from that of Mennemeyer
and Gaumer, even though both researches analyzed the returns to baccalaureate degrees
for nurses in a hospital setting compared to associate degree nurses. They estimated a
wage equation using data from survey responses of 6442 Utah RNs collected in 1981 and
1982. They found that possession of a baccalaureate degree increases a nurse’s wage rate
by 66 cents per hour and possession of a hospital diploma increases the wage by 20 cents
an hour, in comparison to nurses with an associate degree. In addition, nurses employed
in a hospital setting had a wage premium of $1.68 an hour. However, they also found that
the effect of being a hospital nurse was to reduce the gain by 37 cents for a nurse with a
baccalaureate degree and by 44 cents for a nurse with a diploma. There is no significant
change for nurses with associate degrees (Booton & Lane 1985). Thus, for nurses
holding baccalaureate degrees, being employed in a hospital setting increases hourly
wages by only 29 cents compared to 66 cent for RN’s with baccalaureate degrees
employed in non-hospital settings. Their results suggest that the presence of oligopsony
power, which reduces the return to additional years of education for nurses in hospital
employment.
Link (1988) updated and extended the work of Mennemeyer and Gaumer (1983)
and Booton and Lane (1985). He compared the returns to education using samples of
RNs from 1970 U.S. Census and National Sample Surveys of Registered Nurses
(NSSRN) in 1977, 1980, and 1984. He found that baccalaureate nurses have modest
hourly wage premiums compared with associate degree nurses. The return to a master
degree over an associate degree is more substantial, ranging from 11% in 1970 to a high
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of 25% in 1980. Over this period, the wage differential between nurses holding two-year
associated degrees and those holding three-year diploma degrees is not significant.
Link also found that the returns to positions of responsibility were statistically
significant. He argued that higher education qualifies nurses to work in a high paying
place of employment such as a hospital or in a high paying position for example as an
administrator. Holding these variables (such as positions and settings) constant reduces
the returns to education. When these variables were included in the wage equations, the
returns to the baccalaureate degree dropped dramatically. Link concluded that because
Mennemyer and Gaumer and Booton and Lane did not control for these variables, they
overstated the returns to the baccalaureate degree.
More recently, Jones and Gates (2004) using 2000 NSSRN found that nurses
prepared with the associate degree of diploma as their highest nursing degree earned
wages that were 3.2% (46 cents) and 4.2% (60 cents) lower than nurses with a
baccalaureate degree. Nurses with a graduate degree earned wages that were almost 11%
($1.63) higher than baccalaureate nurses. As the number of more highly educated
baccalaureate nurses increases from 1977 to 2000, the wage premium earned by
baccalaureate nurses has declined.

C. The Labor Market for Nursing: Supply and Demand
1. Supply Side Effects: Economic Characteristics

Previous authors used econometric regression models to estimate nursing labor
supply equations. The dependent variable is a measure of labor supply, which represents
either hours worked or participation rates. The following independent variables have
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been included: education of the nurse, age of the nurse, nurses’ own wage, spouse’s
wage, non-labor income, total number of children, number of children in different age
ranges, area of residence, and other demographic variables. When the previous findings
are taken together, they show a rather unclear picture of the relationship of the mentioned
independent variables and nurses’ labor force supply. The results are different according
to the character of the sample, the methods of estimation, model specification, and
selectivity issues such as measurement error and omitted variable problems (Antonazzo
et al.2003).
First, the impact of nurses’ own wage on hours worked is ambiguous. Sloan et al
(1975), Link & Settle (1985), and Lehrer et al (1991) find a positive and significant
relationship; Ault & Rutman (1994) and Phillips (1995) however indicate an insignificant
relationship. Although nurses’ own wage was found to be insignificantly related to labor
force participation in few studies (Bognanno et al 1974), wages do play a role in hours
worked. Raising wages may help achieve a better allocation of existing nurses across
hospitals. However, increasing wages has the disadvantage of increasing the healthcare
cost.
Second, most studies found that the wage of the spouse and household non-labor
income are negatively associated with hours worked and labor force participation. The
presence of children under age six was generally a constraint on hours worked and labor
force participation (Sloan et al 1975; Link & Settle 1985; Lehrer et al 1991; Ault &
Rutman 1994). The effect of the presence of older children (over six) on labor supply
was rather unclear (Link & Settle 1985). Finally, the age and the education of the nurse
are not significantly linked to labor supply decisions.
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Earlier studies used simple regression methods, such as OLS or 2SLS, 3SLS
(Antonazzo et al.2003). The samples were usually country- or state-level averages and
comprised just female working nurses. The common assumption of the earlier research
was that cross-substitution effects were zero. Bognanno et al, (1974) is one of the earliest
studies that included non-working nurses and used micro-level data. They found that
labor force participation did not significantly relate to nurse’s own wage rate, but was
highly dependent on spouses’ earnings. However, the OLS estimation suffers from
sample selection bias.10
When twin linear probability models and Tobit models were utilized (Sloan et al.
1975; Link & Settle 1985), the biases produced by omitted variables were reduced. The
twin linear probability model firstly estimates the participation decision with a linear
probability model using the whole sample. Secondly, the hours worked are estimated
with a linear regression model with the sub-sample of participants. Like OLS, the twin
linear probability model does not address censored distribution, while the Tobit model
does. Sloan and Richupan (1975) by using the Tobit model found the largest wage
elasticity, which is 2.8 for all married nurses. The authors concluded that the difference
was due to the larger sample size and the better estimation technique.
Most of the recent studies (the late 1980s and 1990s) used data from the National
Sample Survey of Registered Nurses (NSSRN), which is a large quadrennial study
designed to allow state- and county-level analysis.11 Brewer (1996) used the NSSRN in
1984 and 1988 to examine the labor supply of RNs. Annual hours worked and
10 Heckman (1979) defined selection bias as the bias that results from using non-randomly selected samples
to estimate behavioral relationships. Selection bias leads to biased inferences when the observed data are
not a representative sample o f the population. In general, selection may bias estimated effects in either
downward direction or upward direction (Hardy and Bryman, 2004)
11 This information comes from website: http://datawarehouse.hrsa.gov/NSSRN.htm
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participation decisions were analyzed with OLS and logistic regression, respectively.
She used wage as an instrumental variable for working and non-working nurses
separately to prevent bias in the OLS model. The wage elasticity was estimated to be
1.45 in 1988 and 1.35 in 1984.
Link (1992) examined labor force participation for RNs using Heckman’s
procedure. With the exception inl998, married working nurses’ own wage elasticities
were found from -0.39 to 0.19, which are not statistically significant. These results
provide strong evidence that wage increases would not considerably affect the labor force
participation. Using 1988 data, Lehrer et al. (1991) found that the employer-sponsored
childcare had a positive and significant impact on hours worked per year for RNs with
young children. Ault and Rutman (1994) used a probit-2SLS model to adjust sample
heterogeneity. They found that wage rates are insignificantly related with participation
decisions, while other income and presence of children affect the decision to work full
time or part-time, more than the decision to work or not to work.
Schumacher (1997) examined the exit decision of RNs using the longitudinal data
files from the March Current Population Surveys from 1983 through 1994. He argued
that nursing profession requires a high degree of occupation-specific training and RNs are
likely to be relatively immobile across occupations and less sensitive to outside wages.
He tested the argument by comparing RNs to secretaries. The results indicated that
nurses are more responsive to their relative wage and secretaries are substantially more
sensitive to outside wages.

2. Demand Side Effect: Monopsony Power
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The demand-side explanation for the nursing shortage is that hospitals face an
upward sloping labor supply curve and thus possess monopsony (or oligopsony) power
(Hirsch, 1995). The upward sloping supply curve causes a lower level of wage and
employment than it would be in the competitive market.
One of the earliest reports of monopsony power is Yett (1970). He argued that since
the marginal revenue product of an additional worker is greater than his or her wage in
equilibrium, the monopsonist would like to hire more employees at the equilibrium wage
that he or she offers (Yett, 1970). Therefore, a monopsonist will always report vacancies,
and since the market is in equilibrium the ‘reported vacancies’ will persist. The
monopsony explanation has been the theoretical basis of many later empirical studies
about the issue of labor shortage. Although the monopsony explanation is theoretically
reasonable, empirical evidence for monopsony power in nursing labor markets is varied.
Empirically, Hurd (1973), and Link & Landon (1975) supported monopsony
explanation by providing evidence that the higher the monopsony power of the hospital,
the lower the wages of the nurses. Sullivan (1989) used data for 1979-85 from the
American Hospital Association’s Annual Surveys of Hospitals to estimate the inverse
labor supply elasticity facing hospitals. He reported results consistent with monopsony
explanation. Lin (2002) argued that the major explanation of the persistent shortage of
RNs is the monopsonistic power in small towns. He explained that since a significant
level of monopsony power exists in the nursing markets where one or a few hospitals
employ the majority of RNs in a small town, the persistent shortage of RNs is attributed
to the fact that the markets for nurses are always monopsonistic or oligoposonistic.
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Hirsch and Schumacher (1995), however, argued that the presence of an upward
sloping labor supply curve is necessary but not sufficient evidence of a monopsonistic
outcome. Their study used individual worker data from the CPS for the period 1985-93.
The empirical evidence they provided is contrary to predictions of the monopsony model.
The wages of nurses are not related to hospital density and decrease rather than increase
with respect to labor market size. Additional evidence on union wage effects, wage
determinants, and the employment of RNs relative to other hospital personnel provided
little support for the argument that monopsony power plays an important role in nursing
labor markets.
In summary, monopsonistic power can explain the persistent shortage of RNs in
small towns; however in big cities the labor shortage arises not only from the
monopsonist market power to set wages, but also from the effect of the social factors on
the labor market demand and supply.

D. Nursing Job Satisfaction and Labor Supply
Another way of analyzing the labor supply is by analyzing job satisfaction, which
is defined as the feelings a worker has about the job in general, including pay, work,
supervision, opportunities, conditions and organizational practices (Smith, Kendall and
Hulin, 1969). Job satisfaction is a subjective variable that measures “what people say”
rather than “what people do.”
How people feel toward their job suggests useful information about their
economic lives. The empirical analysis has found job satisfaction to be a major
determinant of labor market mobility, because it reflects aspects of labor supply not
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captured by standard objective variables. Previous studies of job satisfaction can be
divided into three categories: 1) those that consider the workforce as a whole (Clark et al,
1996, a), 2) those that analyze the impact of personal characteristics including gender,
age, marital status (Clark et al, 1996, b), and 3) those that analyze the impact of workrelated characteristics, such as union membership (Bender, 1998).
Freeman (1978) used panel data from the U.S. National Longitudinal Survey and
the Michigan Panel Survey of Income Dynamics. He found that job satisfaction is related
significantly with the probability of quitting and it is quantitatively more important than
wages. He used a multinomial probability model to predict the effects of various factors
on the probability of giving a certain response. Through the unit normal transformation,
satisfaction becomes a Z-score measuring the number of standard deviations between a
given response and the mean. This procedure yields a continuous variable that enters as a
dependent or independent factor in linear regressions. The results of Freeman’s study
show that holding other factors fixed, the subjective level of job satisfaction is a
significant determinant of the probability of quitting (Freeman 1978). In the nursing
field, there have been only a few studies regarding job satisfaction that use multivariate
regression analysis. (Antonazzo et al 2002). Clifford (1988) uses a multivariate
regression on eight occupations including nursing. He found that intrinsic rewards, such
as job autonomy and job involvement have a greater effect on job satisfaction than
extrinsic rewards, such as salary and promotional opportunity.
Subjective variables like job satisfaction provide useful information for predicting
and understanding behavior, but they also lead to complexities due to their dependency
on psychological states (Freeman 1978). Since job satisfaction reflects both objective
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and subjective factors, it is more complex than standard economic variables and requires
more sophisticated and careful analysis. Although the interpretative problems with job
satisfaction can not be entirely resolved, the evidence that satisfaction is related to future
mobility, holding wages and standard variables fixed, does provide useful clues to
individual actions.
This section has reviewed the economics literature on the impact of education on
earnings for nurses, the factors that affect supply and demand of the nursing labor market,
and the role of job satisfaction and its relative importance compared with other economic
characteristics. Since the findings are sensitive to the econometric assumptions, the
disagreement in the findings is apparent.
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III. Data and Descriptive Statistics on Nurses over Time

A. Data
Data from the National Sample Survey of Registered Nurses (NSSRN) are used to
analyze the wage equations and the relationship between job satisfaction and labor supply
of RNs. The NSSRN is conducted by the U.S. Department of Health and Human
Services, Public Health Services, Health Resource and Services Administration. This
cross-sectional survey is a quadrennial study, which was started in 1977. Each survey
gathers data on employment status (for both nurses employed and not employed in
nursing), education, and personal, demographic information from a random sample of
licensed RNs in the U.S.A. The dataset, constructed from a mail survey, contains
roughly 30,000 observations per year.12 This study uses the NSSRN in 1980, 1984, 1988,
1992, 1996, and 2000.
I restrict the study sample to those nurses who live and work in the U.S. I also
drop observations with missing values from the analyses by using the complete-case
analysis method.13The incomplete observations are random in the sample; therefore
discarding these observations will not cause biased estimates. However, the portion of

12 This information comes from website:
13 When data are missing completely at random (MCAR), the complete cases are a random sub-sample of
all the cases in the data set, complete-case analysis leads to unbiased estimates. However, when the
percentage o f incomplete cases is large (over 20%), discarding these cases and using complete-case
analysis lead to significantly less efficient estimates compared to some other methods such as imputation or
dummy variable adjustment, which use all of the observed data (Hardy & Bryman 2004).
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incomplete observations is roughly 17%. It would be a concern that discarding
observations with missing values may lead to less efficient estimates. Observations with
following values are deleted in the sample:
• -9: Unknown/Refused
• -8: Not Applicable
• -6: Deceased
In addition, people who have wages less than $4.00 per hour or over $250.00 per
hour are excluded from the analysis. Wages are expressed in real dollars computed by
1982-84 the Consumer Price Index (CPI).

B. Descriptive Statistics on Nurses over Time: 1980-2000
Prior to the econometric analysis, I provide a descriptive statistical overview of RNs
over time. The total number of observations that remain in the sample for each year is
shown in Table 1.

Table Is The Analytical Sample

Year
1980
1984
1988
1992
1996
2000

Female
Proportion
Number
97.3%
23,550
25,116
96.8%
96.4%
27,386
27,007
95.7%
94.7%
24,806
94.2%
27,168

M[ale
Number Proportion
653
2.7%
3.2%
830
1023
3.6%
1214
4.3%
1388
5.3%
1673
5.8%

Number of
Observations
24,203
25,946
28,409
28,221
26,194
28,841

• Gender Ratio of RNs
Figure 3 demonstrates the gender ratio of RNs from 1980 to 2000. The
proportion of male RNs has increased from 2.7 percent in 1980 to 5.8 percent in 2000,
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which is a percentage increase of 104%. The proportion of female RNs has decresed
from 97.3 percent in 1980 to 94.2 percent in 2000, which is a percentage decrease of
3.2%.

Figure 3: Gender Ratio of RNs (1980-2000)

• Real Average Hourly Wage of RNs
Figure 4: Trend of Real Average Hourly Wage for Nurses (1980-2000)
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Figure 4 shows the overall real average hourly wage trends from 1980 to 2000,
usingl982-84 CPI. The real average hourly wage decreased slightly from $11.91 per
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hour in 1980 to $11.28 per hour inl984. However, since 1984, the real average hourly
wage has been increasing. It increased from $11.28 per hour in 1984 to $14.61 per hour
in 2000. Although real average hourly wage increased over time, the findings of
Schumacher (1997), and Hirsch and Schumacher (1993) point out that inadequate wage is
the main reason for the nursing shortage. A comparison of real average hourly earnings
between nurses and other workers is shown in Figure 5.14 Data from U.S. Department of
Labor Bureau of Labor Statistics show that real average hourly earnings for nurses are
lower than the earnings for both executives and teachers over time. Furthermore,
although wages of nurses increased from 1996 to 2000, the increases were quite small.15

Figure 5: Real Average Hourly Earnings for Nurses Compared to Other Workers
(1994-2000)
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14 This information comes from U.S. Department of Labor Bureau of Labor Statistics web site at:
15 NSSRN is mailed only to licensed RNs. The BLS data are likely to contain a broader range of individuals
whose occupation is classified as RN. Therefore, the wages for nurses are slightly different. In addition, the
BLS data show that wages of nurses declined in 1997, while NSSRN data do not show that, since NSSRN
is a quadrennial survey.
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• Highest Education of RNs
The RN’s highest level of education is categorized into four generic groups
regardless of whether the highest educational degree is nursing or nursing related. Figure
5 shows the highest education trends of RNs from 1984 to 2000.16

Figure 6: Highest Level of Education (1984-2000)

Figure 5 shows dramatic changes in the level of education for RN’s. In 1984,
over 44 percent of RN’s had a Diploma degree but by 2000 only 18 percent had a
Diploma degree. During the period from 1984 through 2000 Diploma degree nurses were
replaced primarily by RN’s with Associate’s degrees or Bachelor’s degrees. According
to the National Advisory Council on Nurse Education and Practice (NACNEP), at least
two-thirds of nurses should hold baccalaureate or higher degrees by 2010. Currently,
only 44% of nurses hold degrees at the baccalaureate level and above.I7At the master’s

16 The study o f highest education of RNs does not include 1980 data, because 1980 data does not have this
variable.
17 This information comes from web site a t :
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level, the biggest specialty is nurse practitioner. They are flourishing all over the U.S.
with specialties in family, pediatrics, geriatrics, obstetrics and adult care. NSSRN
reported 88,187 nurse practitioners in 2000, an increase of more than 27 percent from
1996. The number of nurse practitioners who also are clinical nurse specialists increased
to 14,646, nearly 88 percent more than in 1996.18

18 This information comes from web site at:
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IV. Determinants of Nurse Wages
Low wages have been cited as one of the primary causes of the nursing shortage
(Sloan et al 1975; Link & Settle 1985; Lehrer et al 1991). Professional organizations
have been pressing for more RNs to receive a Bachelor’s degree. This section will
examine the determinants of wages for RNs. In particular, this section will examine the
effects of education on the earnings of RNs.

A. The Economic Theory: Human Capital Model
In the economics literature, a dominant theory for the study of wage
determination is the human capital model. The model postulates that individuals invest in
the accumulation of human capital (education and training) and recover the costs of their
investment (foregone earnings and tuition costs) in the form of higher earnings.19 One of
the main predictions of the human capital model is that more education leads to higher
productivity which in turn raises earnings. Thus, the human capital model would predict
that RNs with more education and more work experience would earn higher wages.
RN wages can be modeled as a function of socio-demographic characteristics,
human capital attributes, and employment characteristics. The wage equation is:
W=f (P, E, S) +e

(1)

19 This information comes from Fleisher & Kniesner (1980) “Labor Economics: Theory, Evidence, and
Policy” p. 103-07.
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where W is the real (1982-84 CPI based) computed hourly RN wage rate, P is a vector of
human capital attainments that increase productivity, E is a vector of job and employment
characteristics, S is a vector of socio-demographic characteristics, and e is a random error
term.
The equation states that the wage rate for individual nurses is a function of human
capital endowments, socio-demographic characteristics, and characteristics of job and
employment. The wage equation is estimated following Mincer (1974) using the log of
wages as the dependent variable. The human capital earnings function can be written as
follows:
lnW= po+PiXn+p2X2i+ p3X3i+ .. .+£;.

(2)

Where InW is the natural logarithm of hourly wages, Xkj is individual
characteristics; e, is a random error term. Using the model above one can analyze the
impact of education on nurse’s wages holding constant other job and employment
characteristics and socio-demographic characteristics. For example, we expect that nurse
with a doctoral degree will receive a premium over the wage paid to nurses with
baccalaureate degree, other things being equal.

B. Model Specification
1. General Findings
Feasible generalized least square (FGLS) regressions are used to estimate the RN
wage equations using NSSRN in 1984, 1992, and 2000. The results of Whites test20

20 The F statistics o f White test are 7.46, 17.11, and 32.07 for 1984, 1992, and 2000 wage equation models,
respectively.
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indicate that heteroskedasticity occurred in all three models. FGLS allows for correction
of heteroskedasticity observed in the sample data and provides consistent and
asymptotically more efficient estimators than ordinary least square (OLS) (Wooldridge,
2003).

Table 2 Feasible Generalized Least Square Regression Analyses of the Log of Wages

Variables
Constant
Socio-demographic Characteristics
Male
Non-white
Married
Separated
Children under 6 living at home
Children over 6 living at home
Human Capital Attributes
Associate degree
Baccalaureate degree
Graduate degree
Experience
Experience squared

1984
2.35935*
(88.29)

Year
1992
2.35466*
(103.99)

2000
2.32986*
(78.11)

0.04935*
(5.03)
0.04201*
(6.23)
-0.0649*
(-10.17)
-0.02791*
(-4.32)
0.03133*
(7.32)
0.00457
(1.06)

0.05628*
(6.29)
0.07049*
(9.11)
-0.01369*
(-2.36)
-0.00732
(-1.14)
-0.0104*
(-2.18)
-0.01151*
(-2.92)

0.04572*
(5.57)
0.07495*
(9.85)
-0.00931
(-1.44)
0.00207
(0.29)
0.01159*
(1.99)
-0.0027
(-0.59)

0.01049*
(2.13)
0.03418*
(7.33)
0.10154*
(9.82)
0.01176*
(14)
-0.00022*
(-11.24)

0.00159
(0.33)
0.03669*
(8.23)
0.12204*
(15.09)
0.0214*
(25.03)
-0.00058*
(-20.11)

0.00617
(1.05)
0.03196*
(5.02)
0.13881*
(14.57)
0.0288*
(26.67)
-0.00064*
(-18.7)

0.16302*
(16.91)
0.13415*
(5.08)
0.07099*
(9.04)

0.174*
(22.19)
0.09464*
(4.36)
0.09689*
(13.22)

0.20338*
(15.31)
0.13692*
(5.72)
0.0901*
(9.03)

Employment Characteristics
Nursing Position
Administrator
Consultant
Supervisor
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Table 2: Feasible Generalized Least Square Regression Analyses of the Log of Wages
_______________________________ (Continued)_______________________________
Year
1984
1992
2000
'Variables
0.07052
0.02459*
0.07181*
Instructor
(6.39)
(2.11)
(4.83)
0.11759*
0.09688*
0.09281*
Head nurse
(15.71)
(11.16)
(14.08)
0.10459
0.25632
0.15865
Nurse practitioner
(6.32)
(10.66)
(16.86)
0.02525*
0.06529*
0.05205*
Clinical specialist
(6.54)
(5.58)
(2.23)
0.32367*
0.63689*
0.59419*
Nurse anesthetist
(23.41)
(14.88)
(24.88)
0.06734*
0.03834*
0.01513
Other position
(8.51)
(1.47)
(5.18)
Employment Setting
-0.20117*
-0.13503*
-0.26029*
Long term care
(-18.47)
(-28.72)
(-30.82)
-0.07164*
-0.06157*
-0.03509*
Nursing education
(-3.21)
(-3.32)
(-2.09)
-0.14761*
-0.15713*
-0.16568*
Public health
(-18.52)
(-19.08)
(-21.05)
-0.15278*
-0.11941*
-0.13696*
Student health
(-7.41)
(-7.41)
(-5.63)
-0.15678*
-0.25072*
-0.20288*
Other setting
(-18.52)
(-14.78)
(-20.77)
Region of employment
-0.05867*
-0.0766*
-0.03188*
South
(-12.93)
(-7.9)
(-12.93)
-0.09082*
-0.00042
-0.0885*
Midwest
(-9.62)
(-0.08)
(-13.6)
-0.00095*
-0.0013*
-0.00017
West
(-2.59)
(-8.59)
(-0.67)
0.04907*
-0.03344*
0.04702*
Employment Status—part time
(2.89)
(-2.85)
(3.48)
0.13074*
0.12547*
0.13155*
Employed in MSA
(27.12)
(34.57)
(30.35)
0.267
0.224
0.259
Adjusted R2
F Statistic for Joint Test of
301.61
290.63
209.53
Significant
t values in parentheses
* Significant at 95% level
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Most of the estimated coefficients are statistically significant at the 95% level
with signs that are consistent with economic theory. In 1984, nurses who held an
associate degree earned 1% higher than nurses who held a diploma degree. 21 The
difference is statistically significant. However, in 2000, the wage differential between
nurses with an associate degree and those with a diploma degree decreased to 0.6%,
which is not statistically significant. In 1984, nurses who held a baccalaureate degree
earned 3.4% more than nurses who held a diploma degree. In 1992, the wage differential
between nurses with a baccalaureate degree and those with a diploma degree was 36.7%.
In 2000, however, the wage differential declined to 31.96%. Finally, the wage differential
between nurses with a graduate degree and those with a diploma degree increased from
10.2% in 1984 to 13.9% in 2000.
Results from the wage equations show that male nurse wages are 4.9% higher
than females in 1984, holding other thing equal, 5.6% higher in 1992 and 4.6% higher in
2000. On average, male nurse wages are 5% higher than female nurse wages. Nurses
who are non-white earn 4.2% higher than white nurses in 1984, 7% higher in 1992, and
7.5% higher in 200022. Nurses who have never been married earned 6.5% higher than
married nurses in 1984, 1.4% higher in 1992, and 0.9% higher in 2000. The marital
status wage differential decreased dramatically from 1984 to 2000.
Years of nursing experience has a significant impact on RN wages. Since the
effect of RN experience on wages is non-linear; as years of nursing experience increase,
wages gradually decline. Figure 6 illustrates estimated wage-experience curves for years
1984, 1992, and 2000.
21 All comparisons o f parameters are under the condition of holding other things equal (Ceteris Paribus).
22 The results are consistent with the finding of Jones and Gates (2004).
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Figure 7: Wage-Experience Profiles
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The entry-level real wage (wages for nurses with no experience) has decreased
slightly from $10.59 in 1984 to $10.27 in 2000. In 1984, the peak nurse wage of $12.39
occurred at approximately 27 years of experience. In 1992, the peak nurse wage of
$12.77 occurred with 18 years of experience. In 2000, the peak nurse wage of $ 14.21
occurred with 22 years of experience. Nurse wages at the peak were 16%, 19% and 34%
higher than entry-level wages in 1984, 1992 and 2000, respectively. The wageexperience profile has become much steeper which means that experience mattered a lot
more in 2000 than it did in 1984. This suggests more chances for advancement in nursing
existed in 2000 than in 1984.
Nurses employed in staff positions earn less than nurses employed in all other
types of positions. The wage differential between nurses employed as administrators and
as staff has increased from 16.3% in 1984 to 20.3% in 2000. The wage differential
between clinical specialists and staff nurses has decreased from 6.5% in 1984 to 2.5% in
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2000. Among all nursing positions, nurse anesthetists earn the highest wages, which is
32.3 %, 63.7%, and 59.4% higher than staff wages in 1984, 1992, and 2000, respectively.
The type of employment setting also has a significant impact on RN wages. RNs
who were employed in hospitals earn higher wages than RNs employed in all other
settings. The wage differential between nurses employed in long term care and those
employed in hospitals has decreased from -26% in 1984 to -13.5% in 2000. The wage
differential between nurses employed in student health and those employed in hospitals
has increased from -11.9% in 1984 to -15.3% in 2000.
Nurses employed part-time earned wages approximately 3% less than RNs
employed full-time in 1984, while nurses employed part-time earned wage 4.7% and
4.9% higher than nurses employed full-time in 1992 and 2000, respectively.23 The wage
differential between part-time and full-time, however, may not be indicative of total
compensation when computed on an hourly basis.24
RNs in all other regions earned lower wages than nurses in the Northeast region.
In addition, the wage differential between Northeast region and South region has
increased from 3.1% in 1984 to 7.7% in 2000. In 1984, nurses who were employed in a
Metropolitan Statistical Area (MSA) earned wages 13.2% higher than RNs who worked
outside a MSA in 1984. The differential has declined from 13% to 12.5% betweenl992
and 2000.

23 Compensation would be a better variable to compare the earnings of full-time nurses and part-time
nurses. However, the data only have wage variable.
24 Wages alone may not reflect total compensation. Nurse employed part time may not receive benefits that
full time health care employers provide, such as paid health insurance and vacation pay. Therefore, when
all benefits are counted in, nurses employed part time may actually receive lower total compensation than
full-time nurses. Benefits for nurses may represent at least 25% of total compensation. (Jones & Gates,
2004)
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2. Evidence of Monopsony Power
Based on previous studies (Booton and Lane 1985, Link 1988), the second model
was estimated using interaction terms consisting of hospital employment and educational
attainment. Hospital employment was added in the second model and nursing education
was the reference group. The results of the second model are shown in Table 3.

Table 3: Feasible Generalized Least Square Regression Analyses of the Log of
____________________ Wages with Interaction Terms____________________
Year
Variables
1984
1992
2000
2.22806*
2.2395*
2.28543*
Constant
(84.69)
(99.42)
(84.27)
Socio-demographic Characteristics
0.05221*
0.04328*
0.05479*
Male
(5.12)
' (5.67)
(5.96)
0.0423*
0.07077*
Non-white
0.06435*
(8.48)
(9.11)
(6.11)
-0.01065
-0.06018*
-0.01159*
Married
(-9.64)
(-2.02)
(-1.65)
0.00219
-0.02469*
-0.00467
Separated
(-0.72)
(0.3)
(-3.85)
0.01335*
0.02953*
-0.01098*
Children under 6 living at home
(2.25)
(6.9)
(-2.31)
-0.00096
0.00217
-0.0122*
Children over 6 living at home
(-0.21)
(0.51)
(-3.13)
Human Capital Attributes
0.03691*
0.0412*
0.03068*
Associate degree
(3.87)
(3.93)
(3.62)
0.06754*
0.0826*
0.07126*
Baccalaureate degree
(7.35)
(6.85)
(10.01)
0.18017*
0.1615*
0.1806*
Graduate degree
(13.92)
(14.54)
(9.69)
-0.03592*
-0.05549*
Hospital *Associ ate
-0.04486*
(-4.62)
(-3.23)
(-4,55)
Hospital ^Baccalaureate
-0.03929*
-0.06433*
-0.06805*
(-5.01)
(-3.73)
(-6.77)
-0,08394*
-0.08965*
-0.09248*
Hospital *Graduate
(-5.64)
(-4.77)
(-4.55)
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Table 3: Feasible Generalized Least Square Regression Analyses of the Log of
______________ Wages with Interaction Terms (Continued)_______________
Year
Variables
1984
1992
2000
0.01239*
0.02149*
0.02788*
Experience
(15.1)
(25.13)
(27.05)
-0.00024*
-0.00059*
-0.00062*
Experience squared
(-12.12)
(-20.4)
(-19.26)
Employment Characteristics
Nursing Position
0.16552*
Administrator
0.17056*
0.20263*
(17.27)
(21.81)
(16.01)
0.13008*
0.08596*
0.13392*
Consultant
(4.76)
(4.09)
(5.6)
Supervisor
0.07037*
0.09927*
0.09337*
(8.77)
(13.63)
(9.19)
0.07744*
Instructor
0.06851*
0.02836*
(6.14)
(2.49)
(5.07)
0.09752*
0.09179*
0.11729*
Head nurse
(14.72)
(13.09)
(13.72)
0.26124*
Nurse practitioner
0.10799*
0.15253*
(6.55)
(10.09)
(16.88)
0.07603*
0.05995*
0.02499*
Clinical specialist
(6.16)
(2.15)
(7.53)
0.33676*
0.62036*
0.59632*
Nurse anesthetist
(24.34)
(23.34)
(16.19)
0.02121*
0.04555*
0.06973*
Other position
(2.1)
(5.77)
(8.67)
Employment Setting
0.11224*
0.13992*
0.10389*
Hospital
(4.87)
(5.29)
(4.93)
-0.1265*
-0.04991*
-0.17089*
Long term care
(-2.11)
(-8.46)
(-6.53)
-0.08428*
-0.10698*
-0.0647*
Public health
(-4.29)
(-5.96)
(-3.01)
-0.03277
-0.08147*
-0.06948*
Student health
(-1.32)
(-3.78)
(-2.96)
-0.16254*
-0.13947*
-0.07075*
Other setting
(-8.21)
(-7.73)
(-3.41)
Region o f employment
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Table 3: Feasible Generalized Least Square Regression Analyses of the Log of
_______________Wages with Interaction Terms (Continued)_______________
Year
Variables
1984
1992
2000
-0.02927*
-0.054*
-0.07402*
South
(-7.07)
(-11.47)
(-12.22)
0.000592
-0.08065*
-0.0899*
Midwest
(-10.52)
(-12.01)
(0.1)
-0.00123*
-0.00053*
-0.00104*
West
(-7.89)
(2.05)
(-3.06)
-0.02485*
0.02934*
0.04688*
Employment Status—part time
(-2.14)
(2.14)
(2.97)
0.13135*
0.12549*
0.13028*
Employed in MSA
(34.54)
(29.86)
(26.9)
Adjusted R2
F Statistic for Joint Test of
Significant

0.224

0.259

0.263

190.27

264.11

265.96

t values in parentheses
* Significant at 95% level
The results of the second model show that in 1984, the possession of an associate
degree increased the wage by 4.12%, the possession of a baccalaureate degree increased
the wage by 6.75%, and the possession of a graduate degree increased the wage by
16.2%, in comparison to nurses with a diploma degree. The effect of being hospital
nurses reduces the wage premium by 3.6% for a nurse with an associate degree, 3.9% for
a nurse with a baccalaureate degree, and 8.9% for a nurse with a graduate degree. In
1992, the effect of being a hospital nurse reduced the wage premium by 4.49%, 6.43%,
and 9.2% for nurses with associate degrees, baccalaureate degrees, and graduate degrees,
respectively. In 2000, the effect of being hospital nurses reduces the wage premium by
5.5%, 6.8%, and 8.4% for nurses with associate degrees, baccalaureate degrees, and
graduate degrees, respectively. The reduction in the wage premium could be the evidence
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of hospital monopsony power. In addition, the reduction in the wage premium for a
hospital nurse with an associate degree increases from 3.6% in 1984 to 5.5% in 2000. The
reduction in the wage premium for a nurse with a baccalaureate degree increases from
3.9% in 1984 to 6.8% in 2000. These results suggest that education attainment seems less
important in 2000 than in 1984, however, the hospital monopsony power has increased
over time.
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V. Nurse Job Satisfaction and
Probability of Leaving Nursing
In this section, I will use a multinomial logit model to examine nurse job
satisfaction and a probit model to measure the probability of leaving the nursing
profession. These analyses are based on NSSRN in 2000.

A. Nurse Job Satisfaction
The definition of job satisfaction is a “positive emotional state resulting from the
appraisal of one’s job” (Locke, 1976 p.1300). The main point of the definition is that job
satisfaction depends not only on the objective circumstances, but also on the individual’s
psychological state. Since job satisfaction reflects both objective and subjective factors,
it requires more complicated and careful analysis.

1. The Job Satisfaction Variable
The 2000 NSSRN asks each respondent a question about job satisfaction, with
responses from extremely satisfied to extremely dissatisfied. The responses are ordinal,
ranking range from 1 to 5, with 1 being the worst credit rating and 5 being the best credit
rating (Wooldridge 2003). The category indicates a preference ordering where higher
numbers are associated with a higher level of satisfaction. When job satisfaction is a
dependent variable, the multinomial probability model can be used to predict the effect of
various factors on the probability of reaching a certain level of satisfaction.
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Table 3 shows the distributions of job satisfaction from NSSRN in 2000.

Table 4: Job Satisfaction of RNs in 2000
RNs in Non
RNs in
Hospital
hospital
17.55%
27.24%
Extremely Satisfied
47.38%
49.80%
Moderately Satisfied
Neither Satisfied Nor
9.32%
Dissatisfied
10.97%
12.41%
17.14%
Moderately Dissatisfied
3.65%
4.93%
Extremely Dissatisfied

All RNs
21.51%
48.49%
10.30%
15.26%
4.44%

Most RNs (70%) report themselves as extremely or moderately satisfied with
their jobs, with only a minority of about 20 percent reporting dissatisfaction. 67.4% of
RNs in hospital setting reported themselves to be satisfied with their jobs. 74.6% of RNs
in non-hospital settings reported themselves to be satisfied with their jobs.
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2. Methodology: Multinomial Logit Model
A multinomial cumulative logit model is used to examine the factors that affect
different levels of job satisfaction.26 Let 7ijj=Pr {

Y j =

j } signify the probability that the

response of an individual nurse with characteristics X, falls in the jth category of job
satisfaction. Yj represents a categorical response (job satisfaction) with j categories. Let
Yij=Pr {Yi < j }. Yy represents the corresponding cumulative probability that the response
falls in the jth category or below.

25 This result may explain why nurses in non-hospital settings would retain with lower wages than those in
hospital setting. Hospital nurses may have more workload and a large amount of shift work. For most
individuals, shift work is more stressful than working normal hours (Holmas 2002, Schumacher 1997).
26 Job satisfaction variable is treated as an ordinal response. Agresti (2002) gives similar example. Web
site at
also provides similar examples.
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Let p(.) denote a function representing probabilities to the real line. The
cumulative probabilities are transformed to a linear function of the independent variables.
P(-Cij) =6j +Xj'p

(3)

Applying equation (3) to the cumulative response probabilities
Logit(Yij)=log (Yij/(1- Yij))= 0j +Xj p

(4)

In this formulation 0j represents the baseline value of the cumulative probability
of category j, and P represents the covariates on the transformed cumulative probabilities.
The main advantage of the cumulative probability model is that if X* increases by one,
then all transformed cumulative probabilities increase by pk. Therefore, this model is
more parsimonious than a multinomial logit or a hierarchical logit model (Agresti 2002,
pp. 9-20). A single effect could be postulated by the cumulative probabilities.

3. Results

Table 5: Effects of Individual Characteristics on Job Satisfaction of RNs
Wald 95% Confidence
ChiLimits
Estimate
squares
Parameter
Constant
-1.271
-1.4853*
184.6
-1.6996
Intercept 1
0.9567
0.5299
0.7433*
46.61
Intercept2
145.21
1.102
1.53
1.316*
Intercept3
3.2219
3.0013*
711.49
2.7808
Intercept4
Socio-Demographic Characteristics
-0.1729
-0.3693
-0.2711*
29.29
Male
-0.0804
-0.2182
-0.1493*
18.05
Non-white
0.2239
0.0551
0.1395*
10.5
Married
0.0301
-0.0654
1.8
-0.1609
Separated
0.156
0.0827*
4.9
0.0095
Children under 6 living at home
0.1252
0.012
0.0686*
5.65
Children over 6 living at home
Human Capital Attributes
0.2232
14
0.0697
0.1465*
Associate degree
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Table 5; Effects of Individual Characteristics on Job Satisfaction of RNs (Continued)
ChiWald 95% Confidence
Parameter
Estimate
squares
Limits
Baccalaureate degree
0.1345*
12.74
0.0607
0.2084
Graduate degree
0.2244*
16.81
0.1171
0.3318
Experience
-0.0735*
124.98
-0.0863
-0.0606
Experience squared
0.0021*
133.02
0.0025
0.0018
Employment Characteristics
Nursing Position
Administrator
0.6046*
110.83
0.492
0.7171
Consultant
0.7537*
37.58
0.5128
0.9947
Supervisor
0.1312
3.75
-0.0016
0.264
Instructor
0.4839*
25.69
0.2968
0.671
Head nurse
0.1835*
9.94
0.0694
0.2976
Nurse practitioner
0.7365*
88.67
0.5832
0.8898
Clinical specialist
0.3865*
30.26
0.5242
0.2488
Nurse anesthetist
1.1263*
90.52
1.3584
0.8943
Other position
0.2476*
37.9
0.1688
0.3265
Employment Setting
Long term care
-0.1877*
14.31
-0.2849
-0.0904
Nursing education
0.3355*
9.37
0.1207
0.5503
Public health
0.2323*
35.66
0.1561
0.3085
Student health
0.7704*
134.77
0.6404
0.9005
Other setting
195.41
0.5183*
0.4456
0.591
Employment Status—part time
-0.081*
8.35
-0.136
-0.0261
Log of real hourly wage
2.21
0.1294
0.0558
-0.0178
Likelihood
32233.7
* Significant at 95% level

Most of the estimated coefficients are statistically significant at the 95% level. A
positive coefficient implies that an increase in a particular variable is associated with an
increase in one’s underlying satisfaction. The “male” coefficient suggests that male
nurses are less satisfied than females, holding other things equal.27 The odds of high

27 All comparisons o f coefficients are tested under the condition of holding other things equal (Ceteris
Paribus).
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satisfaction are 23.7%28 lower for male nurses than for female nurses. The odds of high
satisfaction are 13.9%

90

lower for non-white nurses than for white nurses. Nurses in all

other nursing positions have higher satisfaction than those in a staff position.30 Nurse
anesthetists have the highest level of job satisfaction. The odds of high satisfaction are
208%

9 1

higher for nurse anesthetists than for nurse staff. With the exception of long-term

care setting, nurses who work in all other nurse settings have higher satisfaction than
nurses employed in hospitals. As shown in Table 4, fewer nurses in a hospital setting
reported themselves to be satisfied with their jobs compared to nurses in other nurse
settings. Overall, the odds of high satisfaction are 7.8% lower for nurses who worked part
time than full time. In addition, if the real hourly wage increases by 1%, the odds of
high satisfaction increase by 5.7%. However, the effect of the real hourly wage on job
satisfaction is not statistically significant. Finally, years of nursing experience has a
significant non-linear effect on job satisfaction. In approximately the 17th year of the
nursing experience, the odds of high satisfaction obtain its lowest level.

B. Probability of Leaving Nursing
Leaving the nursing workforce includes two kinds of outflows: 1) exit from the
nursing profession to a non-nursing occupation and 2) withdrawal from the labor force.
The probability of leaving nursing is analyzed using a probit model and the NSSRN in

2000.

28 l-exp (-0.2711) =0.237.
29 l-exp (-0.1493) =0.139.
30 Nurse staffs have lower wages than other nursing positions, as shown in Table 2. Most nurse staffs have
large amount o f shift work, which is more stressful for most individuals (Holmas 2002).
31 Exp (1.126)-1=2.08
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Table 6: Probability of Leaving Nursing
Wald ChiSquare
Estimate
Parameter
0.607*
19.4435
Intercept
0.0346
0.3595
Male
0.1342*
10.4927
Non-white
-0.223*
23.018
Married
-0.1864*
11.4468
Separated
Children under 6 living at
2.6877
-0.0713
home
Children over 6 living at
-0.1241*
11.2913
home
0.0001
0.000418
Associate degree
0.0364
0.5012
Baccalaureate degree
1.9664
0.0951
Graduate degree
-0.0914*
119.7438
Experience
73.7872
0.00203*
Experience square
23.0836
-0.2003*
Satisfied with job
120.1171
-0.5513*
Log of Real hourly wage
627.2
Likelihood
* Significant at 5% level
The results of the probit model tell us that, holding other things equal, the
probability of a male leaving nursing is 3.54%. The probability of a female leaving
nursing is 3.28%.32 The difference is neither economically significant nor statistically
significant. However, the probability of a non-white nurse leaving is 33% higher than for
a white nurse33 and the difference is statistically significant. In addition, the probability
of quitting for single nurses is 61% higher than for nurses who are married with spouses
present, and 49% higher than for nurses who are separated.
The probability of leaving the nursing workforce for nurses with different levels
of educational attainment is not statistically significant. Work experience has a non

32 The procedures of calculating the probabilities are shown in Appendix B. The comparison of the
probability of leaving nursing is shown in Appendix B Table 2.
(4.24%-3.91%)/3.91%=33%
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linear effect on the probability of quitting. In approximately the 22nd year of the nursing
experience, the probability of leaving reaches its lowest level (1.7%). In approximately
the 34th year of the nursing experience, the probability of leaving reaches its peak
(40.2%). Moreover, if real hourly wage increases 1%, the probability of quitting
decreases 10%34 and as expected the effect of the real hourly wage on quitting is
statistically significant.
Job satisfaction has a significant impact on the probability of leaving the nursing
workforce. Nurses who are satisfied with their jobs have 58% lower probability of
leaving their jobs than those who are not satisfied with their jobs.

34 Freeman (1978) had similar results about the effect of job satisfaction and log of wages on the probability
of quits. The calculation is based on the average real hourly wage of nurses.
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VI. Policy Implication and Conclusion
This study has examined the factors that explain differences in earnings among
RNs. In addition, it has also looked at the factors that determine the level of job
satisfaction among RNs and examined the factors that determine the probability of
leaving the nursing profession. The analysis of RN wage rates show that nurses who
have more education have received a premium over time. However, the wage differential
between nurses who have associate degrees and those who have diploma degrees is
neither statistically significant nor economically significant. The returns to a graduate
degree however, have increased from 10.5% in 1984 to 13.9% in 2000. The returns to
the baccalaureate degree slightly increased in 1984 and decreased in 2000. This study
also suggests that being a hospital nurse reduces the wage premium of additional
education. The reduction is approximately 4%, 6%, and 8% for nurses who obtain an
associate degree, baccalaureate degree, and graduate degree, respectively. This is
evidence of the monoposony power of hospitals. Moreover, the reduction in earnings
increases over time. The decomposition of wages reveals an increase in the returns to
experience for RNs from 1984 to 2000. The highest level of nurses’ wages associated
with working experience is 16%, 19% and 34% higher than entry-level wages in 1984,
1992 and 2000, respectively. The wage experience profile has become much steeper in
2000 than it was in 1984, which means experience became more important in 2000. This
result is consistent with the report of skill-upgrading in hospitals (Kilbom, 1998).
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I also demonstrated several other important trends relative to nursing wages that
provide useful information for decision-makers. First, as the proportion of male nurses
(the higher paid group) increases, wages for all nurses also increase. Although the
number of male nurses has increased over 100% since 1980, it took decades for the
percentage of males to reach even 5% of the nursing profession. The key question for
resolving the nursing shortage is whether nursing wages are sufficient to attract the
necessary number of individuals into nursing. Buerhaus et al (2003) reported that nurses’
earnings increased approximately 5% in 2002. They, however, consider that this increase
may not be sufficient to draw individuals into nursing over the long-run. Therefore, the
real question is not whether nurses’ earnings alone have increased but whether they have
increased relative to other earnings that provide alternative employment for individuals
who might be nurses.
Second, RNs employed in all other healthcare settings earned significantly less
than RNs employed in hospitals during this period. These settings also report high
vacancy rates for nurses and difficulty recruiting nurses (Jones & Gates, 2004). Although
the proportion of nurses employed in hospitals is declining35, hospitals are still the largest
employer of nurses and nurses employed in hospitals earned the highest wages during
this period. While some nurses may work in other healthcare settings for reasons other
than wages, the wage differentials between nurses employed in hospitals and those
employed in other healthcare settings must be addressed if nurses are to be attracted to
non-hospital settings.

35 The detail hospital employment and non-hospital employment nurses are reported in Appendix B Table
9.
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Third, I found a significant wage differential between nurses employed in staff
positions and those employed in management and advanced clinical positions during this
period. This finding suggests that nurses who are in staff positions may shift to
management, education, and advanced practice positions to promote their career, obtain
higher wages, and seek better working conditions. Decreasing the wage differential
between highly trained staff RNs and those in management and other positions will retain
RNs in direct patient care positions and ensure stability in the quality of nursing care.
Fourth, the analyses of job satisfaction and the probability of leaving nursing
reveal that subjective variables like job satisfaction contain useful information for
predicting and understanding individual behavior. Although the job satisfaction variable
leads to complexities due to its dependency on psychological states, the empirical
analysis has found that job satisfaction is a major determinant of labor market mobility
(Freeman 1978). I found that job satisfaction has the most important impact on nurses’
intentions to quit. The nurses who are satisfied with their jobs have a 58% lower
probability of leaving nursing than the nurses who are not satisfied with their jobs.
Shields and Ward (2001) suggest that relative lower pay, increased workload, and poor
career advancement opportunities are all important in determining quitting outcomes, but
dissatisfaction with their job has the largest quantitative affect.

The results suggest that

efficient policy design must concentrate on redesigning nurses’ job to give them a higher
level of satisfaction. Improving the condition of nursing employment is more important

36

They calculated that successful policy initiatives, which led to a improvement in overall job satisfaction
in the nursing profession, would reduce nurse turnover by 31,000 nurses in the next 3 years. This is equal to
around 7% of the NHS nursing workforce, and would save the NHS around £76 million in turnover costs

(Shields and Ward 2001).
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than increasing wages. Nurses desire a voice in decision-making processes, and increased
autonomy and authority in their jobs.
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Appendix A

A Specification of Variables
Education: dummy variables for high school diploma degree, associate degree,
baccalaureate degree, graduate degree (including master’s degree, and doctorate degree).
High school diploma degree is the reference group;

Experience: potential experience.
Since NSSRN does not contain the actual number of years of nursing experience for
some years , the potential experience is used to analyze the wage determination function.
Experience=Age-Education-638
Where experience is the potential experience; age: is the age of an individual;
education: is the number of years of schooling completed by an individual.
When work experience is obtained without interruption after the accomplishment of
formal school, potential experience and actual experience are same. For males potential
experience is an equitable proxy for actual experience, because males are strongly related
with the labor force. However, for female potential experience would overestimate the
actual years of work experience, because many females may leave the labor force for

37 The 2000, 1992, and 1988 NSSRN does not contain the years of nursing experience. The 1980 and 1984
NSSRN contain the number of years worked for pay as a nurse.
38 This information comes from Mincer, 1974.
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childbearing activities. Therefore, the potential experience is only used to measure the
nursing experience for male nurses.
For female nurses, the creation of a nursing experience variable is necessary. Jones
and Gates (2004) use the 1984 NSSRN to generate a more accurate nursing experience
variable for females. Several nursing experience estimates were tested and compared to
actual years of nursing experience reported in 1984 survey. They found the relationship
that the most closely approximated the mean and range of actual experience reported in
1984 is determined as:
Experience = 0.82* potential experience, where potential experience is taken to be the
number of years since graduation from the basic nursing education program. This
measure is used to estimate experience for female nurses in 2000 in this study of wage
determination.

Marital Status: dummy variables for single, married with spouse present, married
with spouse absent, widowed, and divorced. Single/never married is the reference group;

Region: dummy variables for U.S. Census regions Northeast, Midwest, and South.
Northeast is the reference group;

Part-time: dummy variable equals 1 if the individual works less than thirty-five hours
per week, and ‘0 ’ otherwise;

Non-white: dummy variable equals 1 if the individual’s race is non-white and ‘0’
otherwise.

Child under 6 at home: dummy variable equals 1 if the individual has child under 6 at
home, or has children under 6 and over 6 at home, and ‘0 ’ otherwise;
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Child over 6 at home: dummy variable equals 1 if the individual has child over 6 at
home, and ‘0 ’ otherwise;

Male: dummy variable equals 1 if the individual is male, and ‘0’ if the individual is
female;

Position: dummy variables for nursing positions, with nursing staff position as the
reference group;

Setting: dummy variables for employment settings, with hospital as the reference
group for the first model and nursing education as the reference group for the second
model;

Employed in MSA: dummy variable equals 1 if the individual works in a
Metropolitan Statistical Area (MSA), and ‘O’ otherwise.

Job satisfaction: dummy variables for different levels of job satisfaction.
Satisfied with job: dummy variable equals 1 if the individual is satisfied with his/her
job, and ‘O’ otherwise.
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Appendix B
1. The procedure of calculating the probabilities of leaving nursing
In a binary response model, interest lies primarily in the response probability
P(y=l|x) = P (y=l|x1,x2,...,xk).

(1)

Where X represents the full set of explanatory variables.
Equation (1) can be rewritten as:
P(y=l|x)=P ((30+PiXi+... +pkxk)= P(Po+xp),
Where P is a function taking on values strictly between 0 and 1. In the probit model, P is
the standard normal cumulative distribution function (CDF), which is expressed as
following:
P(z)=0(z)=Jz.oo <p(v) dv.
Where (p(z)=(27i)'1/2exp (-z2/2)
The codes of calculating CDF in SAS are shown in below:

proc means mean;
var male nonwhite married separated childle6 child6 associate bacc graduate
exper exper2 sat neither dis q29b lw;
output out=meanout mean=malem nonwhitem marriedm separatedm childle6m child6m
associatem baccm graduatem experm exper2m satm lwm;
proc logistic data=m00 descending outest=beta;
model quitting=male nonwhite married separated childle6 child6 associate bacc graduate
exper exper2 sat lw/link=probit;
run;
data beta;
set beta;
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drop _type_;
data xbetal;
merge meanout beta;
z=intercept+malem*male+Nonwhitem*nonwhite+marriedm*married+separatedm*separa
ted+child
le6m*childle6+child6m*child6+associatem*associate+baccm*bacc+graduatem*graduate
+experm*exper+exper2m*exper2+satm*sat+lwm*lw;
phat=cdf('normal', z);
zw=intercept+0*male+nonwhitem*nonwhite+marriedm*married+separatedm*separated
+childle6m*childle6+child6m*child6+associatem*associate+baccm*bacc+graduatem*gr
aduate+experm*exper+exper2m*exper2+satm*sat+lwm*lw;
zm=intercept+l*male+nonwhitem*nonwhite+marriedm*married+separatedm*separated
+childle6m*childle6+child6m*child6+associatem*associate+baccm*bacc+graduatem*gr
aduate+experm*exper+exper2m*exper2+satm*sat+lwm*lw;
*zs=intercept+malem*male+nonwhitem*nonwhite+marriedm*married+separatedm*sepa
rated+childle6m*childle6
+child6m*child6+associatem*associate+baccm*bacc+graduatem*graduate+experm*exp
er+exper2m*exper2+satm*sat+(lwm+3)*lw;
phatw=cdf('NORMAL', zw);
pdfw=exp(-z w **2/2)/sqrt(8* atan( 1));
phatm=cdf('normar,zm);
pdfm=exp(-zm**2/2)/sqrt(8*atan(l));
pdf=exp(-z**2/2)/sqrt(8*atan(l));
* phats=cdf('normal',zs);

proc print; var phatw phatm;
run;
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2. Tables

Year
1984
1988
1992
1996
2000

Table 7: Highest Education of RNs over Time
Baccalaureate
Masters or
Diploma
Associate
degree
Doctorate degree
degree
degree
5.94%
22.98%
26.38%
44.7%
26.24%
28.29%
6.15%
39.33%
29.13%
30.69%
7.89%
32.29%
34.89%
33.01%
9.85%
22.25%
37.08%
34.02%
10.79%
18.11%

Table 8: The Probability of Leaving Nursing39
3.54%
Male
3.28%
Female
White
Non-white

3.19%
4.24%

Married
Separated
Single

3.09%
3.35%
4.99%

Child under 6 at home
Child over 6 at home
Without child

3.24%
2.87%
3.78%

Diploma degree
Associate degree
Baccalaureate degree
Graduate degree

3.13%
3.14%
3.40%
3.87%

Satisfied with job
Not satisfied with job

2.28%
3.60%

39 The comparisons are based on ceteris paribus, holing other things on average level.
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Table 9: Nurses employed in Hospital and in Non-hospital
Year
Hospital
Non-hospital
1984
68.61%
31.39%
68.57%
1988
31.43%
66.34%
1992
33.66%
59.74%
40.26%
1996
41.24%
2000
58.76%
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